Objective: Referred pain and pain characteristics evoked from the extensor carpi radialis brevis, extensor carpi radialis longus, extensor digitorum communis, and brachioradialis muscles was investigated in 20 patients with lateral epicondylalgia (LE) and 20-matched controls.
Objective: Referred pain and pain characteristics evoked from the extensor carpi radialis brevis, extensor carpi radialis longus, extensor digitorum communis, and brachioradialis muscles was investigated in 20 patients with lateral epicondylalgia (LE) and 20-matched controls.
Methods: Both groups were examined for the presence of myofascial trigger points (TrPs) in a blinded fashion. The quality and location of the evoked referred pain, and the pressure pain threshold (PPT) at the lateral epicondyle on the right upper extremity (symptomatic side in patients, and dominant-side on controls) were recorded. Several lateral elbow pain parameters were also evaluated.
Results: Within the patient group, the elicited referred pain by manual exploration of 13 out of 20 (65%) extensor carpi radialis brevis muscles, 12/20 (70%) extensor carpi radialis longus muscles, 10/20 (50%) brachioradialis muscles, and 5/20 (25%) extensor digitorum communis muscles, shares similar pain patterns as their habitual lateral elbow and forearm pain. The mean number of muscles with TrPs for each patient was 2.9 [95% confidence interval (CI) 1,4] of which 2 (95% CI 1,3) were active, and 0.9 (95% CI 0,2) were latent TrPs. Control participants only had latent TrPs (mean: 0.4; 95% CI 0,2). TrP occurrence between the 2 groups was significantly different for active TrPs (P<0.001), but not for latent TrPs (P>0.05). The referred pain pattern was larger in patients than in controls, with pain referral to the lateral epicondyle (proximally) and to the dorso-lateral aspect of the forearm in the patients, and confined to the dorso-lateral aspect of the forearm in the controls. Patients with LE showed a significant (P<0.001) lower PPT (mean: 2.1 kg/cm . Within the patient group, PPT at the lateral epicondyle was negatively correlated with both the total number of TrPs (r s = À 0.63; P = 0.003) and the number of active TrPs (r s = À 0.5; P = 0.02): the greater the number of active TrPs, the lower the PPT at the lateral epicondyle.
Discussion: Our results suggest that in patients with LE, the evoked referred pain and its sensory characteristics shared similar patterns as their habitual elbow and forearm pain, consistent with active TrPs. Lower PPT and larger referred pain patterns suggest that peripheral and central sensitization exists in LE.
Key Words: referred pain, muscle pain, myofascial trigger point, pressure pain threshold, lateral epicondylalgia L ateral epicondylalgia (LE) is characterized by local pain and mechanical hyperalgesia at the common extensor origin or lateral epicondyle, 1 pain referring into the dorsal forearm, 2 and decreased force of the wrist extensor muscles. 3 Although the etiology of LE is not completely understood, there is general agreement of muscle involvement, particularly the extensor carpi radialis brevis muscle. 4 Simons et al 5 described the referred pain patterns from different myofascial trigger points (TrPs) in several forearm muscles, which produced pain features that are usually found in patients presenting with LE. A TrP is defined as a hyperirritable spot within a palpable taut band of a skeletal muscle that is painful on compression, stretch or overload of the affected tissues and that can give rise to a typical referred pain pattern. 5 Active TrPs are the cause of clinical pain symptoms and their elicited referred pain is responsible for patients' complaints. Latent TrPs may not be an immediate source of pain, but they can elicit referred pain with mechanical stimulation or muscle contraction. 5 In addition, muscle TrPs may disturb normal patterns of motor recruitment and movement efficiency. 5, 6 The formation of TrPs may result from a variety of factors, such as severe trauma, overuse, mechanical overload, or psychologic stress. 5 Recent studies have hypothesized that the pathogenesis of TrPs results from injured or overloaded muscle fibers. 7 This could lead to involuntary shortening, loss of oxygen supply, loss of nutrient supply, and increased metabolic demand on local tissues. 8 However, the fundamental understanding of TrP anatomy and physiology is not completely understood.
Slater et al 9 demonstrated that saline-induced muscle pain combined with eccentric contractions of the forearm muscles (delayed onset muscle soreness) simulated clinical sensory and motor characteristics of LE patients. Because these sensory and motor characteristics are also very common in muscles presenting with TrPs, 5, 8 it seems plausible that TrPs in the forearm muscles can play an important role in the genesis of sensory and motor dysfunctions seen in patients with LE.
Although previous studies have investigated the relevance of referred pain from TrPs in chronic tension type headache, 10,11 unilateral migraine, 12 or mechanical neck pain, 13 the relationship between TrP pain characteristics in the forearm muscles and LE has not been previously investigated. The aims of the present study were (1) to describe differences in localization and quality of referred pain evoked by manual stimulation of TrPs in the extensor carpi radialis brevis, extensor carpi radialis longus, extensor digitorum communis, and brachioradialis muscles between patients with LE and healthy participants; (2) to describe whether the localization and quality of referred pain evoked by TrPs in the abovementioned muscles mimic the pain pattern experienced by LE patients; (3) to assess the relationship between active or latent TrPs and several clinical variables concerning the intensity profile of lateral elbow pain in patients; and, (4) to analyze if pressure pain threshold (PPT) at the lateral epicondyle was related to the presence of TrPs in the forearm muscles in both patients and controls.
MATERIAL AND METHODS

Participants
A total of 20 participants presenting with LE, 8 men and 12 women, aged 18 to 62 years old (mean: 39 ± 14 y), and 20 healthy matched controls without upper extremity symptoms, 9 men and 11 women aged 18 to 60 (mean: 35 ± 13 y) participated in this study. All participants were right-handed and the right arm was involved in all patients. The patient population was drawn from volunteers who responded to an announcement in the Universidad Rey Juan Carlos. Patients were selected for inclusion if, on the physical examination form, 2 or more of the most widely used criteria for LE, were identified: (1) pain on palpation over the lateral epicondyle and the associated common extensor myotendinous unit, (2) pain with resisted wrist extension or with resisted middle finger extension, or (3) pain with stretching of the wrist extensors.
14 Symptoms had to have persisted for at least 3 months and be unilateral. Clinical tests of wrist stability were conducted in both patients and controls. 15 Patients were excluded if they exhibited any of the following: (1) if the patient demonstrated multiple diagnoses (shoulder pathology, cervical spine radiculopathy, or whiplash) or had evidence of any systemic disease; (2) if he or she was actively involved with or seeking litigation at the time of the study; (3) if the patient had received a corticosteroid injection within the year before, or during the time of, physical therapy, or had undergone surgical intervention to the painful elbow. Healthy controls were excluded if they exhibited a history of upper extremity or cervical pain, fractures or neurologic disorders, or prior wrist extensor training.
The clinical history for each patient was solicited from their primary care physician to assess the exclusion criteria and to check the presence of ''red flags.'' Participants with LE were examined on days in which the elbow pain intensity was less than 4 points on a 10-cm horizontal visual analog scale (VAS). This study was supervised by the Department of Physical Therapy, Occupational Therapy, Rehabilitation and Physical Medicine of the Universidad Rey Juan Carlos. The research project was approved by the local human research committee of the Universidad Rey Juan Carlos. All participants signed an informed consent before their inclusion.
Patient or Control Assessment
All participants, controls and patients, had 2 appointments in consecutive days. At the first visit, each patient was asked to draw the distribution of his or her pain on an anatomic map of the forearm. After that, each patient registered, on a 10-cm horizontal VAS 16 (range: 0 = no pain to 10 = maximum pain) the following pain measures: (1) current level of lateral elbow pain; (2) worst level of lateral elbow pain experienced in the preceding 24 hours at rest; and (3) minimal level of lateral elbow pain experienced in the preceding 24 hours at rest. The quality of referred pain elicited by TrP exploration was assessed by the Spanish version of the McGill Pain Questionnaire (MPQ). 17, 18 Words from the MPQ chosen by at least 40% of participants were used to describe the referred pain quality. Finally, assessor 1, blinded to the participants' condition, took the PPT measurement as described below in both patients and controls.
At the second visit, a second blinded assessor examined, in a randomized order, the extensor carpi radialis brevis, extensor carpi radialis longus, extensor digitorum communis, and brachioradialis muscles of the right arm (symptomatic side in patients, and dominantside on controls) for the presence of TrPs. After TrP examination, patients and controls reported the location and quality of the referred pain elicited by the manual examination.
TrP Examination
Participants were examined for TrPs by an assessor who had more than 4 years' experience in TrPs diagnosis, and who was blinded to the participants' condition. TrP diagnosis was performed following the criteria described by Simons et al 5 and by Gerwin et al 19 : (1) presence of a palpable taut band in a skeletal muscle; (2) presence of a hypersensitive tender spot within the taut band; (3) local twitch response elicited by the snapping palpation of the taut band; and (4) reproduction of referred pain in response to TrP compression. A TrP was considered active if the referred pain evoked by its compression reproduced the same participants' elbow or forearm pain; whereas a TrP was considered latent if the evoked referred pain did not reproduce a usual or familiar pain. 5, 19 This clinical distinction has been strongly substantiated by histo-chemical findings at the TrP. 20 Tender spots were diagnosed when referred pain was not obtained with compression of the affected tissues, so minimum criteria for TrP diagnosis were not fulfilled. 5, 19, 20 Figure 1 details the location and the referred pain patterns evoked by TrPs in the examined forearm muscles according to Simons et al. 5 The TrP examination was performed in a blinded fashion. After TrP assessment, the patient or participant was asked if the elicited referred pain evoked a familiar sensation, for example, the same pain as during muscle contraction in LE patients. Because control participants could have had some forearm pain without having current LE, the assessor remained blinded through the end of the TrP examination.
PPT Assessment
PPT is defined as the minimal amount of pressure where a sense of pressure first changes to pain in a certain point, 21 such as the lateral epicondyle in the present study. A mechanical pressure algometer (Pain Diagnosis and Treatment, Inc, Great Neck, NY) was used in this study. This device consists of a round rubber disk (area 1 cm 2 ) attached to a pressure (force) gauge. The gauge displays values in kilograms. Because the surface of the rubber tip is 1 cm 2 , the readings are expressed in kg/cm 2 . The range of the algometer is 0 to 10 kg with 0.1-kg divisions. Previous papers have reported an intraexaminer reliability of this procedure ranging from 0.6 to 0.97, whereas the interexaminer reliability ranges from 0.4 to 0.98. 22, 23 Three consecutive measurements of the PPT at the lateral epicondyle on the right upper extremity (symptomatic side in patients, and dominant-side on controls) at intervals of 30 seconds were obtained by the same assessor (intraexaminer reliability) and the mean was considered in further analysis.
Analysis of Data
Data were analyzed with the SPSS statistical package (13.0 Version). A normal distribution of quantitative data was assessed by means of the Kolmogorov-Smirnov test. Quantitative data without a normal distribution (ie, number of either latent or active TrPs, current level of pain, worst level of pain, and minimal level of pain) were analyzed with nonparametric tests, whereas those data with a normal distribution (ie, PPT) were analyzed with parametric tests. Differences in the number of either latent or active TrPs between both studied groups were assessed with the Mann-Whitney U test. The w 2 test was used to assess the differences in occurrence of referred pain and the distribution of either latent or active TrPs within each examined muscle between both study groups. The nonparametric KruskalWallis test was used to analyze the differences in the clinical variables relating to pain (current level, worst, or minimal pain) between patients with tender spots, latent TrPs, or active TrPs within each analyzed muscle. A 1-way analysis of variance test (the Bonferroni correction was used as post-hoc analysis) was used to analyze the differences in PPT data between patients with tender spots, latent TrPs, or active TrPs within each analyzed muscle. Differences in PPT between both study groups were assessed with the unpaired Student t test. Finally, the Spearman r (r s ) test was used to analyze the association between PPT on the lateral epicondyle and the number of either latent or active TrPs, and between PPT data and the clinical variables relating to pain (current level, worst, or minimal pain). The statistical analysis was conducted at a 95% 
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RESULTS
Demographic and Clinical Data of the Patients
Lateral elbow pain history ranged from 6 months to 3 years (mean duration: 1 ± 0.5 y). The mean current level of elbow pain was 4 (minimum 2, maximum 6.5), the mean worst level of pain experienced in the preceding 24 hours at rest was 6.5 (minimum 4, maximum 10), and the minimal level of lateral elbow pain experienced in the preceding 24 hours at rest was 2.5 (minimum 1, maximum 5). LE patients were examined on days when elbow pain intensity was less than 4 on the VAS (mean: 3 ± 0.5). No correlation was found between lateral elbow pain history and the other pain clinical parameters.
Patients' pain was located in the lateral epicondyle and the dorso-lateral aspect of the forearm in all patients, in addition to the dorsal aspect of the wrist in 10 patients (Fig. 2) .
Referred Pain and TrP Description in Both Groups
Within the patient group, referred pain was obtained in 17 out of 20 (85%) extensor carpi radialis brevis muscles, of which 13 (65%) elicited a referred pain recognized as an usual lateral elbow or forearm pain sensation, consistent with active TrPs. Referred pain was also elicited in 17/20 (85%) extensor carpi radialis longus muscles, of which 12 (70%) patients recognized it as their usual pain sensation, that is, active TrPs. Sixteen out of 20 (80%) brachioradialis muscles also evoked referred pain by manual palpation, of which 10 (50%) were considered active TrPs. Finally, referred pain was elicited in 7/20 (35%) extensor digitorum communis muscles, of which 5 (25%) reproduced a familiar pain sensation to LE patients, so again there were active TrPs. The qualitative words mostly chosen were tightening (16/20; 80%), hot (12/20; 60%), and pressing (10/20; 50%). The elicited referred pain was spread to the lateral epicondyle (proximally) and to the dorso-lateral aspect of the forearm, and sometimes spreads to the dorso-lateral aspect of the wrist (Fig. 2) .
Within the control group, referred pain was obtained in 4 out of 20 (20%) extensor carpi radialis brevis muscles, in 2/20 (10%) extensor carpi radialis longus muscles, and in 1/20 (5%) brachioradialis muscle. Referred pain was not elicited by manual exploration of any extensor digitorum communis muscle. These TrPs were located in the same 4 participants, so there were 16 (80%) healthy participants in which referred pain was not elicited by any of the examined muscles. None control participant recognized the evoked referred pain as familiar or usual pain, so all TrPs were considered latent TrPs. Referred pain area was confined only to the dorsolateral aspect of the forearm. The qualitative words mostly chosen by those 4 controls who reported referred pain with the exploration were tightening and pressure.
The mean number of muscles with TrPs for each patient was 2.9 [95% confidence interval (CI) 1,4] of which 2 (95% CI 1,3) were active, and 0.9 (95% CI 0,2) were latent TrPs. Control participants only had latent TrPs (mean: 0.4; 95% CI 0,2). TrP occurrence between the 2 groups was significantly different for active TrPs (P<0.001), but not for latent TrPs (P>0.05). Table 1 details the distribution of either latent or active TrPs in the examined muscles on each study group.
PPTs Data
The intraexaminer repeatability of PPT readings ranged from 0.9 to 0.92, suggesting high repeatability of the PPT data. Patients with LE showed a significant (P<0.001) lower PPT (mean: 2.1 kg/cm 2 ; 95% CI 0.8, 4 kg/cm 2 ) as compared with controls (mean: 4.5 kg/cm 2 ; 95% CI 3, 7 kg/cm 2 ). Within the patient group, but not in controls, PPT at the lateral epicondyle was negatively correlated with both the total number of TrPs (r s = À 0.63; P = 0.003), and the number of active TrPs (r s = À 0.5; P = 0.02): the greater the number of active TrPs, the lower the PPT at the lateral epicondyle (Fig. 3 ).
TrP Activity, Pressure Pain Sensitivity and Lateral Elbow Pain Characteristics in Patients
Those LE patients with TrPs, either active or latent, in the extensor carpi radialis brevis muscle, the extensor carpi radialis longus muscle, or the brachioradialis muscle showed lower PPT at the lateral epicondyle than those with no TrPs in the same muscles (P<0.001; P = 0.004; P = 0005, respectively). No significant differences for PPT at the lateral epicondyle were found between active and latent TrPs (P>0.05). On the other hand, lower PPT at the lateral epicondyle was not related to the presence of TrP in the extensor digitorum communis muscle (P>0.2).
Further, current level of lateral elbow pain was related to the presence of TrPs in both extensor carpi radialis brevis and extensor carpi radialis longus muscles (P<0.001): those patients with TrPs, either active or latent on these muscles, showed greater levels of current pain than those nondiagnosed with TrPs in the same muscles. Table 2 summarizes pressure pain sensitivity and elbow pain characteristics depending on TrP activity on each examined muscle.
DISCUSSION
This study provides for the first time the evidence that referred pain and pain characteristics elicited by manual examination of TrPs in the forearm muscles share similar patterns as persistent lateral elbow and forearm pain in patients with LE. On the other hand, the elicited referred pain by the same muscles did not produce any usual or familiar pain pattern in healthy participants. Active TrPs in the forearm muscles were only present in LE patients and not in controls. Further, patients showed a greater number of TrPs than healthy participants, according to previous studies. 20 PPT data at the lateral epicondyle were lower in LE patients than in controls. Moreover, pressure pain sensitivity was negatively related to the number of active TrPs: the greater the number of active TrPs, the lower the PPT at the lateral epicondyle (Fig. 3) . Further, PPT at the lateral epicondyle was lower in those patients with TrPs, either latent or active, as compared with those patients without TrPs. Finally, current level of elbow pain was related to the presence of TrPs in both extensor carpi radialis brevis and extensor carpi radialis longus muscles.
Referred Pain From Active TrPs in the Forearm Muscles in LE
Stimulation of active TrPs in the forearm muscles reproduced usual elbow and forearm pain in all of our LE patients. Although healthy participants also perceived referred pain during muscle exploration, this referred pain was not familiar to the controls. The referred pain pattern was larger in the patients than in controls, with pain referral to the lateral epicondyle (proximally), to the dorso-lateral aspect of the forearm, and, sometimes, to the wrist, in patients; and confined to the dorso-lateral aspect of the forearm in controls (Fig. 2) . Larger referred pain areas found in our patients correlated nicely with previous experimental pain studies. [24] [25] [26] Presence of TrP in either extensor carpi radialis brevis or extensor carpi radialis longus muscles was significantly related to higher current level of elbow pain as compared with those patients with no TrPs. Pain quality of the referred pain elicited by manual examination of TrPs in the forearm muscles was perceived as tightening and pressure in both patients and controls. These pain characteristics are similar to those reported in previous pain models of LE. 9 It is also interesting to note the similarities between the referred pain pattern from several forearm muscles in this patient group (Fig. 2) , the classic trigger point pattern depicted by Simons et al 5 (Fig. 1) and the experimentally pain induced in healthy participants. 9 Slater et al 9 also found that the most sensitive sites to pressure of various tissues in and around the elbow were the extensor carpi radialis longus origin and extensor carpi radialis brevis muscle belly where active TrPs were most common in this study (Table 1 ). These authors suggested that the density of nociceptors in these regions can be probably higher than in other tissues around the elbow, and may explain why these regions are often painful and hyperalgesic in sufferers of LE. In the present study, we found that the referred pain elicited by TrPs in both extensor carpi radialis brevis and extensor carpi radialis longus muscles was greater in our LE patients. Because referred pain is a central phenomena [24] [25] [26] this could indicate that LE, similarly as osteoarthritis, 27 can activate central manifestations of sensitization.
Higher levels of algogenic substances have been found in TrPs (ie, bradykinin, calcitonin gene-related peptide, substance P, tumor necrosis factor-a, interleukin-1b, serotonin, and norepinephrine), 20 and in tendon insertions of patients with LE (calcitonin gene-related peptide, substance P, and NK1-R inmunoreactions). 28 It is plausible that peripheral sensitization provoked by muscle TrPs can contribute to neurogenic inflammation seen in the tendon of LE patients. These sensitizing substances at the tendon insertion correlate with the clinical concept of attachment TrPs. 5 Both muscle TrPs 20 and tendon 28 studies supports the clinical relevance of TrPs in patients with LE. Our results argue for the view that active TrPs in the forearm muscles is contributing to lateral elbow pain, and referred pain from TrPs may contribute directly to pain perception in LE patients. It is also probably that TrPs from other muscles are contributing at the same time to pain perception in these patients. Our results underline the importance of inspection and inactivation of trigger points in the forearm muscles in patients with LE as this may contribute to the overall picture of pain. Further studies analyzing muscle TrPs treatment are required to establish a cause and effect relationship between TrP inactivation and LE.
Spatial and Temporal Summation of Perceived Pain and Mechanical Pain Sensitivity in LE
Patients with LE showed lower PPT in the common extensor origin at the lateral epicondyle as compared with healthy controls. Moreover, pressure pain sensitivity was negatively related to the number of active TrPs: the greater the number of active TrPs, the lower the PPT at the lateral epicondyle (Fig. 3) . Further, PPT was lower in those patients with TrPs, either latent or active, as compared with those patients without TrPs. These findings suggest that the higher levels of hyperalgesia may come from spatial summation of TrP-related pain, especially in the forearm muscles. Bajaj et al 27 also found increased number of TrPs in patients with osteoarthritis, suggesting that the presence of TrPs contribute to central sensitization in chronic pain patients. Further, this may also indicate multiple TrPs spatially increase the mechanical pain sensitivity peripherally and centrally, because the PPT was not measured directly on the TrP, but on a fixed point on the lateral epicondyle. We could not assess PPT at the TrP because we did not know the existence of TrPs at the beginning of the study. Then, we assessed PPT at a fixed point at the insertion of the muscles in which we looked for the presence of TrPs. In such way, we looked for the relationship between PPT at insertion sites and TrPs in the muscles which insert in that point.
We cannot exclude that hyperalgesia in LE patients may be due to an increased sensitivity (hyperexcitability) in the central nervous system provoked by nociceptive stimuli from peripheral structures. 29 Continuous nociceptive afferent inputs from muscle tissues may result in spatial summation, increasing pain perception, mechanical pain sensitivity, and the intensity of elbow and forearm pain. Central sensitization may be involved in the generation of muscle referred pain. 24 Different studies have found that the area of the referred pain correlated with the intensity of the muscle pain. 30, 31 Secondary hyperalgesia, that is, hyperalgesic responses in sites without tissue damage, surrounding a painful area is related to central sensitization, which may account for muscle referred pain. In that way, muscle referred pain may also correlate with the phenomena of secondary hyperalgesia seen in LE patients. 24 In addition, peripheral and central sensitization and decreased descending inhibition induced by long-term nociceptive stimuli from TrPs may be also involved in referred pain from active TrPs in the forearm muscles. 32 This situation indicates the importance of the principle that patients with acute muscle pain provoked by TrPs should be effectively treated promptly before they develop the unnecessary and serious complications of central sensitization.
In the present study, we only assessed presence of TrPs on the symptomatic side of our LE patients. It would be necessary to examine if TrPs are also present in the nonsymptomatic side, supporting the existence of central sensitization phenomena in these patients.
TrP Diagnosis
TrP diagnosis needs adequate innate ability, training, and clinical practice to develop a high degree of reliability in the examination. 16, 33 Moreover, some muscles are consistently more reliably examined than others. Simons et al 5 and Gerwin et al 19 recommend that the minimum acceptable criteria for active TrP diagnosis is the combination of the presence of a spot tenderness in a palpable taut band in a skeletal muscle and patient recognition of referred pain that is elicited by pressure applied to the tender spot. These criteria had obtained a good interexaminer reliability (k) ranging from 0.84 to 0.88. 19 In the present study, these 2 minimum criteria identified active TrPs. Furthermore, the local twitch response, a confirmatory sign of TrP diagnosis, 5 was also an inclusion requirement in the diagnosis of TrPs in all muscles. In addition, tender spots were also diagnosed when participants did not report referred pain elicited by compression of the affected tissues, so minimum criteria for TrP diagnosis were not fulfilled. 5, 19 Finally, our examiners were experienced assessors who were trained before starting the study to employ the diagnostic inertia described under methods. Because interexaminer reliability is not 100% for these examinations, some degree of error in their identification would be present but should have been acceptably small. Because of careful attention to blinding and the presence of controls there should have been minimal diagnostic bias. In addition, both have several years of clinical experience with patients suffering from LE.
In conclusion, manual exploration of TrPs in the extensor carpi radialis brevis, extensor carpi radialis longus, extensor digitorum communis, and brachioradialis muscles elicited referred pain patterns in both patients with LE, and healthy participants. In patients, the evoked referred pain and its sensory characteristics shared similar patterns as their usual elbow and forearm pain, consistent with active TrPs. Active TrPs in the forearm muscles were only present in patients and not in controls. Within the patient group, PPT at the lateral epicondyle was negative related to the presence of muscle TrPs: the greater the number of active TrPs, the lower the PPT at the lateral epicondyle. Lower PPT and larger referred pain patterns suggest that spatial summation of perceived pain and mechanical pain sensitivity, together with aspects of peripheral and central sensitization, exists in LE.
